INTRODUcnON
Almost all geochronologic data available until 1985 for the Jequié-ltabuna granulitic belt and for the Contendas-Mirante volcanosedimentary belt were based on whole rock Rb-Sr systems for which the cogeneticity of the samples used to calculate the isochronic ages were generally not assured. Tlius, in spite of the enormous contribution which the several studies developed until then (Cordani, 1973; Marinho et al, 1978; Cordani & Iyer, 1979; Marinho et al, 1979 Marinho et al, , 1980 Marinho & Sabaté, 1982; Cordani et al., 1985; De1hal & Demaiffe, 1985; Mascarenhas & Garcia, 1989 ) have brought to the definition of the main geotectonic cyc1es of the São Francisco Craton, they were not successful in c1early defining specific geological events in those regions.
The studies carried out by Barbosa (1986) are a mi1cstone in lhe understanding of the magmatic-metamorpbic evolution of the Jequié-Itabuna granulitic belt. They allowed geochronologic reappraisals of the belt through lhe Rb-Sr, Sm-Nd, Pb-Pb methods (WJkon, 1987;  Marinho, 1991) as well as, in a smaller scale 50 far, through the U-Th-Pb ion miaoprobe zircon method (Alibert & Barbosa, 1992) .
With regard to the Contendas-Mirante volcano-sedimentary belt, inc1uding the basement domes áIld its intrusive bodies, multidiscip1inary investigations (petrography, geochemistry, metamorphism and geochronology) performed by Marinho (1991) allowed the reappraisal of the existing geochronological data within the regional geologic evolution contexto The isotopic determinations made by Marinho (1991) involved the Rb-Sr, Sm-Nd and Pb-Pb methods as well as one age determination by U-Pb in zircon, by the conventional method. Other relevant contributions inc1ude: (i) the data obtained by Martin et alo (1991) on the Sete Voltas Archean dome, obtained by the Rb-Sr method and single grain evaporation of.zircons (3 samples); (ü) the U-Th-Pb ion microprobe zircon determinations made by Nutman & Cordani (chapter V), working on samples collected by Marinho et alo (1980) from the Boa VlSta/Mata Verde, Sete
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Archean domes; and (iii) the determinations by Nutman, Cordani and Sabaté (in press) on one conglomerate sample from the Areião Formation (upper unit of the volcano-sedimentary sequence).
The lack of higber resolution geochronological data as, for example, those produced by the different mono-zircon techniques, imposes restrictions to a finer-scale ordering of the regional geological events. Furthermore, despite the progress in the petrologic understanding of the region, difficu1ties still persist as to the identification of local heterogeneities, which, in turn, leads to uncertainty involving the cogenetic relations between samples used in the linear regressions ando as a resulto the real meaning of the age data obtained.
TOE JEQUlÉ-ITABUNA GRANULITIC BELT
This granulitic belt is divided here into the -Jequié-Mutuípe-Maracás Domain-and the -At1antic Coast Domain-, originated from a sampling supported on Barbosa's (1986) (Table IV .1).
In bis mode~ Wilson considered 3.0 Ga as the probable age of formation of these rocks fcom the mantle, which would agree with the ENd(3000 Ma) values, generally above + 1.8 (Table  VI. U-Th-Pb zircon ion-microprobe work by Alibert & Barbosa (1992) in enderbites from Mutuípe and in charnockites from Jequiriçá resulted in ages of 2689±1 Ma and 2810 Ma, respectively ( Fig. IV.3 ). These ages, which have been assumed as representative of the intrusion time of those rocks, indicate heterogeneity in the charno-enderbitic domain from the Laje-Mutuípe region, which is also stressed by the geochemical study presented in chapter 11. The comparison of these ages with the T DMNd model ages revals a certain time of crustal residence for the protoliths of the charno-enderbitic rocks. This crustal residence is also indicated by the Nd(2700-28OO Ma) values between +0.5 and -3.7.
Chamockitic Roc/es from The Maracás Region
The following data have been presented by Marinho (1991) 
· T DMNd model ages between 3180 and
3390 Ma and ENd(2700 Ma) between -3.0 and -4.9 (Table IV .1).
The position of the Pb-Pb isochron above the normal evolution curve for the terrestriallead (Fig. IV.5 ) indicates an isotopic evolution in at least three stages. This evolution is in agreement with the crustal origin denoted by the negative values of ENd(2700 Ma).
The point scattering on the diagram of Fig. IV.4 shows that the Rb-Sr system was disturbed by some partial loss or gain of Rb, probably related to retrograde transformations of this western part of the "Jequié-Mutuípe-Maracás Domain".
Although revealing a polyphase bistory, this data set do not allow the determination of the intrusive age of these charnockitic rocks in the Maracás region. It is believed that the zircon UPb method may solve tbis problem.
Ortho-and paraderived roeu DletaDlorphosed in granulite fades
Most of the data on these rocks comes from Wilson (1987) . They were obtained from rocks collected at the Jequié quarry and from homogeneous rocks collected at the westem outskirts of the Jequiriçá toWD.
Banded quartzo-feldspathic rocks with mafic intercalations predominate in the J equié quarry (stop 8-1). Gray, lighte~ lithologies truncate the banding and, in turn, are clearly truncated by pegmatoid viens. The whole assemblage is metamorphosed in granulite facies. According to Wilson's descriptions, the sampling emcompassed the newly formed lithologies, but their distinction into two different types is not mentioned. The data presented are as follows: · Rb-Sr errochron (Fig. IV.6 : ... 0,20
Mutuípe enderbite CJ-51 The homogeneous rocks from west of Jequiriçá were interpreted by Barbosa (1986 Barbosa ( , 1990 as originated duritlg granulite metamorphism, through the anatexis of supracrustal lithologies, although now ( chapter 11) they are considered as orthoderived rocks.
Wilson's isQtopic data for them are the following: · Rb-Sr isochron (Fig. IV.8 Bol. IG-USP, Publ.Especial, 15:73-96, 1993 . 
ATLANTIC COAST DOMAlN
Most of the available geochronological data for this domain (Mascarenhas & Garcia, 1989 ) are related to the Rb-Sr system. The lack of petrologic control for the analyzed rocks predudes the interpretation of the geological significance of the ages between 2.0 and 2.3 Ga obtained in the severallinear regressions.
Sm-Nd determinations ( 
THE BASEMENT DOMES
This is the domain of the ancient gray gneisses (ca. 3. Figure IV .5 -207PbfO"Pb vs. 206PbfO"Pb (whole rode) diagram for chamockites from the Marac:ú rc:gion (Marinho, 1991) . (tonalite-trondhjemite-granodiorite)
terrains. Among the different massifs that crop out in the SE sector of the volcano-sedimentary beIt, those of Sete Voltas and Boa Vista/Mata Verde have geochronological data available. The fust references to radiometric dates on these rocles were made by Marinho et alo (1978, 1979, 1980) with Rb/Sr isochronic ages of ca 3.4 and 3.1 Ga for the Sete Voltas and the Boa Vista/Mata Verde massifs, respectively.
Sete Voltas Massif
As discussed in Chapter 11, the work of Martin et alo (1991) The initial Sr ratio (Sri) suggests that the old gray gneisses were mostIy of juvenile origin with few or no crustal contamination. On the other hand, the Sri of both young gray gneisses and porphyritic granodiorites are in the higher range of mantIe values for that period.,This could be caused by crustal recycling. In these conditions the contaminant could be the old gray gneisses.
Concordant
ages of 3403±5 Ma determined by Nutman & Cordani (chapter V, in press) using SHRIMP in zircons from the Sete Voltas massif tonalite confrrm the data previously obtained by Martin et alo (1991) on that same tonalite. However, a concordant age of 3473+8 Ma determinedby Nutman & Cordani (op. cit.)
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Boa Vista/Mata Verde Massif
The Rb-Sr (Table IV. 2) and Pb-Pb (Table  IV. 3) available data have been re-evaluated by Wilson (1987) (Table IV. 4) between 3450 and 3530 Ma, except for sample 38 which gives an age of 3185 Ma. The Nd(3350 Ma) of thissample is + 3.6 whereas for the others it ranges between -0.8 and -2.1 (Table IV. 
4).
Although the isochrons are of low quality, the values obtained suggest an ancient age for the massif, as it had already been pointed out by Marinho et alo (1980) and Cordani et alo (1985) . The observed dispersion reflects essentially a partial resetting of the Rb-Sr and Pb-Pb systems and, to a lesser extent, the heterogeneity of the Boa Vista/Mata Verde massif. Such a heterogeneity has been shown by Marinho (1991) , who identified a more potassic facies of granitic composition (samples 196, 202, 204B, AC1c and AC1b) and of limited occurence within the essentially tonalitic lithologies of the massif.
The defmitive confirmation of the massif 2' "' ,,,,. Bol. /G-USP, Publ.Especial, 15:73-96, 1993. 
THE VOLCANO-SEDIMENTARY SEQUENCE
The considerations presented in chapter m show that the volcano-sedimentary sequence is divided into a lower, a middle and an upper unit.
The Imftr unit
The available isotopic data for the lower unit involves tholeütic volcanic rodes, banded iron formations, and the Barrada Estiva road junction rhyolitic sub-volcanic body. The data relative to this rhyolitic body wiU be discussed fust due to their importance for the understanding of the geochronologic evolution of the region.
Barra da Estiva Road Junction Sub-Volcanic Body
At fust, it is interesting to review the data of Wilson (1987) (Table IV .5) define a discordia (MSWD = 2.07) with a lower intersection at 604 + 312/-318 Ma and an upper intersection at 3304 + 31/-24 Ma (Fig. IV.14) . This value is higher than that given by the Pb-Pb isochron, but dose to that of the T DMNd model ages. Does it represent the time of intrusion of the rhyolitic body or does it reflect an ancient crustal memory?
In an attempt to find an answer to this question, Marinho (1991) carried out a research 00 the typology (Pupin, 1980) of the rhyolite zircons. This showed that these zircons have the 100 prism better developed than the 110 prism (100 > > 110), which sometimes is not eveo present. The 101 pyramid is more developed than 211 (101 > > 211). 00 Pupin's classification, these zircons belong totypes S24' S2S. p s • J4• Js
207PII1204PII
.. This zircon typology, the absence of overgrowths, and the near concordant position of the U-Pb data suggest that the age of ca. 3.3 Ga is near the emplacement of the sub-volcanic body. However, it must be emphasized that this body intrudes tholeütic volcanic rocks with BIF intercalations. The age of these rocks should then record a maximum limit for its emplacement. As it is seen below, these ages are not always consistent with the U -Pb data of zircons from the sub-volcanic body.
Tholeiitic Volcanic Rocks
The foUowing results are presented by Marinho (1991) Figure IV.14 -U-Pb concordia diagram for the Barra da Estiva road junction sub-volcanic body (Marinho, 1991 Before discussing these data, it is interesting to consider the Zr and Nb behaviour of these tholeütic rocks. The Zr jNb vs Zr diagram (Fig. IV.16 The presence of these two trends might reflect a fractional crystalization mechanism associated to variable rates of partial melting from the same source material, according to the model proposed by Treuil & Varet (1973) . Such a process, however, could not respond for the strong growth in ENd. Thus, it seems that the evolution took place in the opposite direction, with increases in Zr /Nb ratios reflecting higher degrees of crustal contamination. This contamination is reflected in the decrease of the ENd that changes from ( + 2)-( + 3) in samples 6B, 17 and 40 to (0)-(-1.7) in samples 8,9,15,20, 22C and 23. Marinho (1991) considered the evolution of Nd in samples 6B, 6B (bis), 17 and 40 as rather significant for establishing an age of 3000 Ma as the maximum limit for the time of extraction of these tholeütic magmas from the mantle. His reasoning was based on the fact that the ENd of these samples, when projected beyond 3000 Ma (e.g. 3300 Ma: age of the zircons of the subvolcanic body), acquires values between + 5 and + 6. Such values are higher than those of the depleted mantle for that time, which, according to Smith & Ludden (1989) 
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Chapter 4: Geochronology of the Jequié-/tabuna ... (Shirey & Hanson, 1986) . Therefore, Nd evolution does not seem to be a sound basis for limiting at 3000 Ma the time of extraction of the tholeütic liquids from the mantle .
Attempts at determining the ages through isochronic methods próved unfruitful both for Sm-Nd and Pb-Pb. In the latter case, the 207Pbf04Pb vs. 206Pbf04Pb diagram (Fig.IV.15 ) . shows that, in spite of the scattering, the general disposition of the points do not deviate much from a two-stage evolution model.
Banded /ron Fonnations (B/F)
The data available are those from Marinho (1991):
. alignment of eleven samples on the207Pbf04Pb vs 206Pbf04Pb diagram ( Fig. IV. 17) , with an age of 3265±51
(apparent 1-'1 = 9.2 and MSWD = 5.6);
. T DMNd model ages around 3000 Ma and EN~3000 Ma) between 0.8 and 3.1 (Table  IV .4).
These ENd values dose to those of DM sugge~t a predominating mantle influence in the source of these rocks. On the other hand, the position of the points above the normal curve of crust evolution for terrestrial lead shows a model in more than two stages, suggestting a source compatible with the upper crust. Ma conflict with the zircon U-Pb age (3300 Ma) of the sub-volcanic rhyolitic body.
lhe Age Problem of lhe Lower Unit
It is dear that from the age values produced by the different methods used, a certain ambiguity still persists regarding the age relationships between the tholeütes, the banded iron formations and the Barra da Estiva road junction sub-volcanic rhyolite. In spite of that, we believe that the zircon U -Pb ages of the subvolcanic body (3.3 Ga), very dose to concordia, best represents the age of formation of ali these lithologies.
The middle unit
The studies about the isotopic signature of this sequence were carried out by Marinho (1991). They induded metapelites and associated neosomes from the Rio Gavião and Mirante formations as well as calc-alkalioe volcanic rocks interbedded in the last one.
Metapelites of lhe Rio Gavião and Mirante Formations
These two formations consist in fact of one lithological sequence metamorphosed under different grades (see Chapter I1I).
The following isotopic results were obtained by Marinho:
. T DMNd model ages of six samples between 2420 and 2850 Ma (three samples at 2500 Ma) and fNd(2500 Ma) between -1.4 and +4.2 (Table IV .4).
The T DMNd ages dose to 2500 Ma, that represent the lower limit for the metapelite sedimentation time, coincide, within the experimental error, with Pb-Pb ages obtained for the interbedded calc-alkalioe volcanic rocks, as shown further on. The €Nd values of the metapelites indiçate a very short time of crustal residence for its source material.
Neosomes within the Metapelites
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The following results were obtained: · Rb-Sr isochorn (Fig. IV.18 The very low Sri ratios are compatible with a mantle source or a crustal source of very short residence time. This is in agreement with the data presented above for the metapelites of the Rio Gavião and Mirante formations.
Calc-Alkaline Volcanic RocJes
As already stated, these lithologies are centimetric to metric intercalations within the Mirante Formation metapelites. Their isotopic signature is characterized (Marinho, 1991) by two approximately parallel alignments of three and seven samples in the 207Pb/ 204 Pb vs. 206Pbj204Pb diagram (Fig. IV.9 ) the regressions of which give respectively: · age = 2490±81 Ma; apparent I-'i 8.8; MSWD = 1.1 · age = 2519±16 Ma; apparent 1-' 1 8.2; MSWD = 1.2. · T DMNd model ages between 3250 and 3450Ma except for one sample of 3000 Ma; the €Nd(2500 Ma) of this sample is 1.8, while for the others it falls between -4.5 and -6.5 (Table IV. 
4).
Before discussing these data, we must stress the existence of a large dispersion in the Zr /Nb ratio among the different samples of these calc-alkaline rocks, reflecting heterogeneity either inside the source or acquired along their evolution.
The existence of two alignments in the 207Pbf04Pb vs. 206Pbf04Pb may be questioned. However, if we consider the whole data points as a scattered trend, the age obtained by regression of all points is of the same order (line I, Fig Thus, the two alignments appear to exist and should be attributed to source heterogeneity.
The position of both alignments above the normal evolution curve for terrestrial Pb denotes an isotopic three-stage development. This feature and the highly radiogenic composition of the lead suggest a source in the upper continental crust. The crusta! origin is also indicated by the nega tive values of the fNd-r (Table IV.4 ). This evolution is compatible with a source within the lower sequence as shown in Fig. IV.21 . Thus, these isotopic data indicate an age of about 2500 Ma for the extrusion time of these calc-alkaline rocks. This age coincides, within the experimental error, with the value of the T DMNd model ages for the lower limit of sedimentation of the metapelites.
lbe upper unit
As stated previously, this unit is represented by meta-arkoses with conglomeratic beds of the Areião formation.
The only available isotopic data are the VTh-Pb zircon ion microprobe determinations made by Nutman et alo (in press). These determinations were performed in detritic zircons of a conglomeratic bed that occurs as a tectonic slice within the metapelites of the middle unit.
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Chapter 4: Geochronology 01 the Jequié-Itabuna. .. The data obtained from these zircons gave V-Pb concordant ages between 2710 and 2150 Ma (Chapter V).
These data defines the deposition time of the conglomerate between 2150 and 1900 Ma, the ages of the youngest detrital zircons and of the granitic Transamazonian intrusions that crosscut the upper sequence, respectively. This shows a discontinuity relatively to the middle unit, the age of which is around 2500 Ma, as shown previously.
THE INTRUSWE ROCKS
In this section we will deal with the Before presenting the isotopic data of this pluton, it must be remembered (chapter I1I) that Marinho (1991) identified within the previously named Lagoa do Morro granitoid (Marinho et al., 1980; Marinho & Sabaté 1982; Cordani et al., 1985) three independent bodies with distinct petrographic and geochemical features. These bodies were then named "Serra dos Pombos granitoid", "Anagé/Pau de Colher granitoid" and "Lagoa do Morro granitoid (sensu stricto)". Figure IV.18 -Rb-Sr (whole rock) diagrarn for neosome within metapelites from the ContendasMirante belt middle unit (Marinho, 1991) .
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Cwnockilel fram Maracú r~gion The data about zircons stress an age difference of 400 Ma between the age of the Lagoa do Morro granitoid and that of the Serra dos Pombos granitoid. Therefore, the Rb-Sr errorchron sho\Üd reOect a resetting of this system at the time of formation of the latter massif. This reset~ would also have affected the whole-rock U-Pb system since the points are dose to the 2800 Ma reference tine despite the scatter on the 207Pbj204Pb vs. 206Pb/ 204 Pb diagramo Regarding the provenance of the Lagoa do Morro granitoid (s.s.), a crustal origin is indicated by the negative values of the fNdr (between -1.9
and -3.8). This Nd evolution is in agreement with a source within the Boa Vista/Mata Verde granite (Fig. IV.2I) Recent review of the sampling recording fUes of Marinho et alo (1980) has revealed that sample AC-4E belongs to a granodioritic dike which intruded the granitoid while this last one was yet in a viscous state. The granodiorite exhibits composed rheologic features, from Newtonian to Bingbam conditions, in relation to the granitoid, with a pseudoplastic predominating condition where the contacts are either sharp or extremely irregular (fractal). The granodiorite occurs either as enclaves in the granitoid or with endaves of granitoid mush, locally with unstable feldspar phenocrysts of the granitoid. These features characterize coeVal immiscible liquids. Therefore, -the concordaot ages of 3I84±6 Ma in zircons from the granodioritic dike can be considered as the emplacement age of the Lago do Morro granitoid (sensu strictu).
The Pé de Serra GraDite
As seen in Chapter I1I, this denomination, used for the amphibole-bea.ritlg sub-alkaline granites from the eastern border of the Contendas-Mirante belt, is also applied to associated alkaline granites and syenites, althougb their genetic relationships have not beeo determined. The following results for these sub· alkaline (filled squares) and alkaline ( opeo squares) rocks were obtained by Marinho ( Notwithstanding the low number of samples available for the aIkaline rodes, it seems that their isotopic behaviour is distinct from that of the sub-aIkaline rocks.
In the sub aIkaline rocks the constancy of the Th/U ratio at about 3.7 (Fig. IV.26 ) is in agreement with a normal magmatic process, denoting a dosed behaviour of the U-Th-Pb system since the intrusion of these rocks. Thus, the 2550 Ma age, obtained from the 207Pb /204Pb vs. 206Pbj204Pb diagram, must represent the time of intrusion. The point scattering on the 87Sr j86Sr vs. 87Rbj86Sr diagram suggests a resetting of the Rb-Sr system.
Regarding the origin of these sub aIkaline rocks, the position of the Pb-Pb errorchron above the normal evolution curve for terrestrial lead indicates · development in at least three stages, which is in agreement with the crustal origin shown by the negative fNdr values. The Nd evolution (Fig. IV.21 ) is compatible with a source within the charno-enderbitic rocks from the Lage-
93
Bol. /G-USP, Publ.Especial, 15:73-96, 1993. Mutuípe region.
The marked discrepancy in the ages of the aIkaline rocks (2280 Ma obtained by the Pb-Pb isochron and 1250 Ma by the Rb-Sr errorchron) may bear DO geologic significance, resulting only from the very small number of samples analysed. A1tematively, however, one can suppose that the Pb-Pb age represents the time of "formation" of these aIkaline rocks and that the 1250 Ma age corresponds to the isotopic homogeneization of the Rb-Sr system in the mid-proterozoic Espinhaço Cyde. Ages as low as these have been reported (Cordani et ai., 1985) for tholeütic volcanic rocks from the lower sequence of the Contendas-Mirante belt in its northwesterm sector.
The similarity of the REE spectra of both aIkaline and sub-aIkaline rocks suggests an origin of the former from the latter rocks. The comparable values of the T DMNd model ages for both Iithologies support this hypothesis.
lbe Rio Jacaré SiII
The foIlowing isotopic data are presented by Marinho (1991) for the Iithologies of the mafic/u1tramafic sill of the Rio Jacaré:
. Pb-Pb errorchron (Fig. IV.27 ) of twelve samples (age = 2474±72 Ma; 1-' 1 8.4; MSWD = 3.7);
. T DMNd model ages between 3320 and 3550 Ma and fNd(2500 Ma) between -3.3 and -6.1 (Table IV .4).
It should be remembered that the Y /Nb and Zr /Nb ratios in the upper and lower zones of the sill evolve according to trends compatible with crustal contamination, which is a1s0 reflected by the negative values of the lNdr within the two zones (Fig. IV.28) . Thedecrease in the Nd values from -3.3 to -6.6 associated with the increase of the Y /Nb and Zr /Nb ratios between the samples 35 and 228 of the upper zone reinforces the indication of crustal contamination. OlPb/204Pb . . . The constancy of the ThjU ratio at about 3.4 (Fig. IV.29 ) not only reflects the magmatic heritage of these mafic lithologies, but also points to the Pb-Pb age of 2474 Ma as the actual time of their formation. This age is weU in accordance with the described presence of ' xenoliths within the sill of calc-alkaline volcanic rocks from the middle unit of the Contendas-Mirante sequence (Brito, 1984) . The T DMNd model ages are much too high certainly due to the values of the 147Sm jl44Nd ratios that are equal or higher than 0.15.
•• r------------------------------------,
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The Transamazonian Granites
These granites are part of a major alignment, about 500 km long, of granitoid bodies that occupy the central sector of the São Francisco Craton, between the ContendasMirante belt in the south and the Jacobina Group in the north. Here, we will discuss the Gameleira and the Riacho das Pedras massifs, that are examples of late-and post-tectonic types, respectively. The following isotopic data were obtained by Marinho (1991) 
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The high strontium initial ratios as weU as the strong1y negative values of ENd T suggest a crustal origin for these two granitic bodies. For the Gamaleira body, the Nd evolution (Fig. IV.21) is compatible with a source either within the lower unit of the Contendas Mirante sequence or within the charno-enderbitic rocks from Laje-Mutuípe. As for the Riacho das Pedras granite, the possibilities of sources are wider, beca use, besides those indicated for the Gamaleira massif, its Nd evolution is also compatible with the upper unit of the ContendasMirante sequence. As already stated by Sabaté et alo (1990) , if one supposes that the thrusting of the Jequié granulitic belt over the ContendasMirante belt was previous to or simultaneous with these intrusions, the idea that the LajeMutuípe charno-enderbitic rocks are the source of these granites should be discarded. 4,00 1,00 ',00 7,00 ',00 ',00
Figure IV.30 -Rb-Sr (whole rock) diagram for the Gameleira granite (Marinho, 1991) . 
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